THE   WAVE-THEORY   OF   LIGHT

the planets through this same fluid which fills planetary space.
It is not improbable also that the optic nerve yields the sensa-
tion of sight only after having received a considerable number
of successive stimuli.

However extended one may consider systems of wave-fronts
to be, it is clear that they have limits., and that in considering
interference we cannot predicate of their extreme portions
that which is true for the region in which they are superposed.
Thus, for instance, two systems of equal wave-length and of
equal intensity, differing in path by half a wave, interfere de-
structively only at those points in the ether where they meet,
and the two extreme half wave-lengths escape interference.

Nevertheless, we shall assume that the various systems of
waves undergo the same change throughout their entire ex-
tent, the error introduced by this assumption being inap-
preciable ; or, what amounts to the same thing, we shall
assume in our discussion of interference that these series of
light-waves represent general vibrations of the ether, and are
undefined as to their limits.

THE PROBLEM OE INTERFERENCE

35. Given the intensities and relative positions of any number
of trains of light-waves of the same length* and travelling in the
same direction, to determine the intensity of the vibrations pro-
duced l)y the meeting of these different trains of waves, that is,
the oscillatory velocity of the ether particles. \

* We shall not here consider light-waves of different lengths which, in
general, come from different sources and which cannot, therefore, give
rise to simultaneous disturbances and cannot by their interaction produce
any phenomena which are uniform ; and even if they were uniform, the
rise and fall of intensity produced by the interference of two different
kinds of waves, after the manner of beats in sound, would be far too
rapid to be detected, and would produce only a sensation of constant in-
tensity.

f It was Mr. Thomas Young who first introduced the principle of inter-
ference into optics, where he showed much ingenuity in applying it to
special cases; but in the problems which he has thus solved he has con-
sidered, I think, only the limiting cases, where the difference in phase be-
tween the two trains of waves is either a maximum or a minimum, and has
not computed the intensity of the light for any intermediate cases or for
any number whatever of trains of waves, as I here propose to do.
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